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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in fulfilment of 

the requirement for the degree of Master of Science 

EFFECTS OF PLATESCAPE ON PLATE WASTE PERCENTAGE AMONG 

PATIENTS IN A PUBLIC HOSPITAL IN SELANGOR, MALAYSIA 

By 

SITI AMIRAH SHAHEERA BINTI SHALIHIN 

February 2022 

Chairman :   Rosita binti Jamaluddin, PhD 

Faculty  :   Medicine and Health Sciences  

The prevalence of plate waste in the hospital setting is concerning as it reflects the 

patients’ nutrition inadequacy. There are many studies conducted to improve hospital 
plate waste but there is limited study determine the effect of platescapes on plate waste 

percentage in the hospital setting. Platescapes or the visual physical characteristics of the 

dinnerware are some factors patients observe during the meal that could mold food 

behavior and food intake without involving the taste, texture, or quality of the food itself. 

Therefore, this quasi-experimental study aimed to determine the effect of platescapes (1) 

Experimental Compartment Blue Tray (CBlT) and Control Compartment Beige Tray 

(CBgT) and (2) Experimental Blue Plate (BP) and Control White Plate (WP) for Plate 

Colours Experiment on plate waste percentage during one time lunch hour among 

patients in a public hospital in Selangor who received a normal diet. This study also 

determined the interaction of the tray/plate colours and the main effect of socio-

demographic characteristics (sex, age, ethnicity, household income, employment status), 
medical background (ward specialty, length of stay), nutritional status (BMI, nutritional 

risk), appetite level and hospital food service satisfaction (food quality, meal service and 

staff issue, customization, physical and social and overall satisfaction) with plate waste 

percentage. The findings of this study showed that the plate waste percentage in the Tray 

Experiment was 30.1%. For the Plate Experiment, the total plate waste percentage was 

32.5%. There was a statistically significant difference in total plate waste percentage 

between the plate colours (with lower plate waste percentage was reported in BP group. 

The highest reason for plate waste reported by patients in the Tray Experiment was due 

to poor appetite. Interestingly, the Plate Experiment showed the most frequent reason 

was different food preference/meal taste. The TWO-WAY ANOVA was conducted to 

determine the interaction between the tray or plate colour with the baseline variables. 

The result shows that there was only a significant interaction effect found between the 
plate colours and education level. The analysis of the main effect for the Tray Experiment 

shows, ethnicity and overall satisfaction were significantly related with plate waste 

percentage. There were significant effect of food quality and overall satisfaction, with 

plate waste percentage with the trend of higher food quality or overall satisfaction will 
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result in a lower plate waste percentage. For the Plate Experiment, the findings show, 

male was associated with a lower mean of plate waste percentage than female. The 

oncology ward specialty was associated with a higher mean of plate waste percentage 

37.9% than orthopedics. There is a significant main effect between BMI category with 

plate waste percentage. After controlling for the covariates, the plate waste percentage 

between the Experimental Blue Plate and Control White Plate remain significant. The 

result of this study can help health professionals to consider improvising platescapes as 

part of the strategies to manage inadequacy of food intake issues and plate waste 

problems in the hospital as well as enliven the dining experience among the patients. 

Keywords: platescapes; plate colour; plate waste; patients 
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai 

memenuhi keperluan untuk ijazah Master Sains 

KESAN PLATESCAPE KE ATAS SISA PINGGAN DALAM KALANGAN 

PESAKIT DI HOSPITAL KERAJAAN DI SELANGOR, MALAYSIA 

Oleh 

SITI AMIRAH SHAHEERA BINTI SHALIHIN 

Februari 2022 

Pengerusi :   Rosita binti Jamaluddin, PhD 

Fakulti  :   Perubatan dan Sains Kesihatan 

Prevalens sisa pinggan hospital adalah membimbangkan kerana isu ini secara tidak 

langsung mencerminkan kekurangan nutrisi pesakit. Banyak kajian telah dilakukan 
untuk mengatasi isu ini namun kajian mengenai kesan platescapes kepada sisa pinggan 

dalam kalangan pesakit di hospital adalah terhad. Platescapes adalah ciri fizikal bekas 

makanan atau minuman yang boleh diperhatikan dan ciri-ciri ini mampu mempengaruhi 

pengambilan makanan tanpa perubahan pada rasa, tekstur, atau kualiti makanan itu 

sendiri. Oleh itu, kajian eksperimental kuasi ini bertujuan untuk menentukan kesan 

pinggan (1) Eksperimen Dulang Petak Biru (CBlT) dan Kawalan Dulang Petak Kuning 

Air (CBgT) dan (2) Eksperimen Pinggan Biru (BP) dan Kawalan Pinggan Putih (WP) 

pada sisa pinggan di sebuah hospital awam di Selangor pada waktu makan tengahari 

dalam kalangan pesakit yang dihidangkan dengan menu Normal. Kajian ini mendapati 

bahawa peratusan sisa pinggan bagi Eksperimen Dulang adalah 30.1%. Untuk 

Eksperimen Pinggan, jumlah peratusan sisa pinggan adalah 32.5%. Terdapat perbezaan 
yang signifikan bagi jumlah keseluruhan peratusan sisa pinggan antara warna pinggan 

dengan peratusan sisa pinggan yang lebih rendah dilaporkan dalam kumpulan BP. Faktor 

utama sisa pinggan yang dilaporkan oleh pesakit dalam Eksperimen Dulang adalah 

kerana selera makan yang kurang baik. Manakala, Eksperimen Pinggan menunjukkan 

faktor yang paling tinggi menyumbang kepada sisa pinggan adalah pilihan makanan / 

rasa makanan yang berbeza. Analisa TWO-WAY ANOVA dilakukan untuk menentukan 

interaksi dan kesan utama antara warna dulang atau pinggan dengan pemboleh ubah 

variasi. Hasil kajian menunjukkan kesan interaksi yang signifikan hanya dilaporkan 

untuk analisa antara warna pinggan dan tahap pendidikan. Kesan utama bagi Eksperimen 

Dulang, laporan menunjukkan, etnik, kualiti makanan dan kepuasan keseluruhan 

mempunyai kaitan dengan peratusan sisa pinggan. Analisis ANCOVA mengesahkan 

tidak ada perbezaan yang signifikan antara sisa pinggan bagi setiap warna dulang setelah 
kawalan analisa umur dan setiap dimensi perkhidmatan makanan sebagai kovariat. 

Walaubagaimanapun, kajian ini mendapati kesan kualiti makanan dan kepuasan 

keseluruhan yang signifikan dengan peratusan sisa pinggan. Data menunjukkan bahawa 

penilaiaan kualiti makanan yang lebih tinggi atau kepuasan keseluruhan akan 
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menghasilkan peratusan sisa pinggan yang lebih rendah. Manakala, bagi Eksperimen 

Pinggan kajian menunjukkan, terdapat perbezaan statistik yang signifikan antara pesakit 

lelaki dan wanita dengan perkaitan lelaki mempunyai peratusan sisa pinggan yang lebih 

rendah sebanyak 13.5% berbanding wanita. Wad onkologi dikaitkan dengan peratusan 

sisa pinggan 37.9% lebih tinggi berbading wad ortopedik. Terdapat juga kesan utama 

yang signifikan antara kategori IJT dengan peratusan sisa pinggan. Terdapat juga kesan 

umur yang signifikan, skor komposit dan kepuasan keseluruhan dengan peratusan sisa 

pinggan. Setelah mengawal kovariat, peratusan sisa pinggan antara BP dan WP adalah 

tetap signifikan. Hasil kajian ini dapat membantu ahli kesihatan profesional untuk 

mempertimbangkan warna pinggan sebagai sebahagian daripada strategi untuk 

menguruskan ketidakcukupan masalah pengambilan makanan dan masalah sisa pinggan 
di hospital serta menambah baik pengalaman makan dalam kalangan pesakit di hospital.  

Kata kunci: platescapes; warna pinggan, sisa pinggan, pesakit  
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CHAPTER 1 

1 INTRODUCTION 

 Background of the Study  

Hospital food is an essential part of medical nutrition therapy for patients’ recovery 

(Rollins & Dobak, 2018; Cardenas et al., 2022). Poor food intake is widely known in 

acute care patients and can worsen malnutrition thus jeopardizing healing status (Keller 

et al., 2015). Despite the well-known fact, the complexity of patients' illness, social well-

being, psychological, and biological factors are barriers to attain nutrition adequacy 

(Schiavone et al., 2019). Results from nutritionDay among 9959 adult patients from 2009 

until 2015 in the U.S. showed 32.1% of patients ate a quarter of their meal or less (Sauer 

et al., 2019). Similar findings reported by Chada (2019) in a tertiary hospital in India 
among 1250 patients that showed there were 56% of patients’ hospital food intake was 

≤50%. It has been a real challenge in achieving patients' nutritional requirements even 

among the well-nourished patients in the healthcare setting (Pullen et al., 2018). The 

socioeconomic implication of patients' nutrition inadequacy does not only lengthen 

admission days, increased treatment costs but also indirectly caused food waste due to 

wasted hospital food (Holst et al., 2015; Sauer et al., 2019 and Carino et al., 2020).  

One of the Sustainable Development Goals (SDGs) set by the United Nations in 2015 is 

to achieve responsible consumption by halve per capita global food waste at the retail 

and consumer level by 2030 (United Nations, 2015). Beretta & Hellweg (2019) showed 

hospitals contributed the highest volume of avoidable food waste as compared to 

education, catering, hotels and restaurants setting due to complex factors of the unhealthy 
population (Alshqaqeeq et al., 2018). Plate waste in hospitals is known to be much higher 

than in other foodservice settings with the average plate waste weight of 30%, ranged 

from 6-65% based on results of a review study conducted in 32 worldwide hospitals  

(Williams & Walton, 2011). A food waste study conducted in 20 hospitals in three 

regions of Sweden reported highest wastage was from plate waste, 42% as opposed to 

36% serving waste, and 22% kitchen waste (Eriksson et al., 2020). Plate waste in a 

hospital is defined as edible food served that remains uneaten by patients after a meal 

(Ramesh & Manimegala, 2018). There were two most recent normal diet hospital plate 

waste studies in the local setting (Aminuddin et al. 2018; Tamby Chik et al., 2019).  The 

study by Aminuddin et al. (2018) was conducted in four east Malaysian public hospitals 

among 189 patients who reported a plate waste prevalence of 36%. Meanwhile, Tamby 

Chik et al. (2019) reported high wastage of vegetables and protein wastage (86.7%) 
respectively with no total plate waste percentage reported which the study was conducted 

among 256 adults in two public hospitals in Selangor. Both studies confirmed taste and 

quality are very important factors that influence plate waste. The data gained from the 

plate waste assessment were useful as a baseline reference for hospital kitchens in 

developing strategies to reduce plate waste, increase food intake and achieving nutrition 

adequacy among patients (Ramesh & Manimegala, 2018).  
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All the issues contributed to plate waste can be summarized under four main broad 

categories: clinical, food, service and environmental (Williams & Walton, 2011). 

Common barriers reported were missed meals, not wanting ordered food, loss of appetite, 

feeling too sick, or even several barriers combined between domains (Keller et al., 2015).  

There are also other reported underlying factors that might influence plate waste 

indirectly. It was found, female patients tend to have higher plate waste compared to 

males (Schiavone et al., 2019). This is true even among the healthy population, women 

have higher plate waste as women are more sensitive of eating more than intended 

(Schindler et al., 2010; Koivupuro et al., 2012). Another underlying factor to consider is 

age. Elderly patients tend to not feel hunger compared to younger patients and this could 

jeopardize their food intake (Keller et al., 2015). In addition, the low educational 
background is significantly associated with low energy and protein intake, which 

indirectly led to plate waste (Kong et al., 2019). This is due to patients’ expectations on 

the standard of the meal quality served may be influenced by the knowledge level which 

eventually affects the hospital satisfaction and food intake (Aminuddin et. al., 2018). 

Food quality and hospital food satisfaction are globally associated with low food intake 

and hospital plate waste (Messina et al., 2012; Schiavone et al., 2019). The factor that 

influences meal satisfaction is vary depends on the setting, patients clinical condition, 

hospital menu and individual values of the patients themselves (Miyoba & Ogada, 2019). 

Meanwhile, poor appetite accounted for 16.9% up to 63.9% contribution of plate waste 

among hospitalized patients (Schiavone et al., 2019; Chada, 2019; Aminuddin, 

Vijayakumaran, & Abdul Razak, 2018; Navarro et al., 2016 and Keller et al., 2015).  This 
is expected since patients' appetite is influenced by physical conditions, cognitive 

impairment, psychosocial stress, drugs causing anorexia, gastrointestinal symptoms or 

taste alteration that reduce the desire to eat (Grossberg et al., 2010).  

Up to now, several attempts have been made to overcome the plate waste issue. The 

effort to reduce plate waste includes implementing a menu ordering system, portion size 

adjustment, menu improvements, trolley meal delivery system and increase meal energy 

density (McCray et al., 2018; Freil et al., 2006; Ofei et al., 2015 and Holst et al., 2015).  

Meal presentation is another initiative targeted in improving patients' appetite and 

reducing plate waste (Bauer et al., 2011; Navarro et al., 2016).  

There are three levels of influences on food consumption among individuals: macro, 

immediate and micro-level (Brownell & Horgren, 2003). At the macro-level, the focus 

is on government regulation, food industry, advertising programs and from the view of 
hospital food service context, the hospital menu served could be the main influence on 

patients’ food intake. The micro-level influence on food intake is referring to choices 

made by an individual. Within these macro and micro-levels, there is an immediate level 

that is often overlooked because it lies between the policy and personal choice (Sobal & 

Wansink, 2007). This immediate level is referring to four ubiquitous microscale-built 

environments that influence food consumption; kitchenscapes, tablescapes, platescapes 

and foodscapes. These microscale scapes concepts are based on the fact that places and 

objects could mold food behavior and food intake without involving the taste, texture, or 

quality of the food itself (Nyberg, 2019). From these microscales built environments, 

platescapes is one of the elements that influence the food intake unconsciously. The term 

"platescapes" refers to the physical appearance of the food container from which the food 
is served in view of shape, size and color (Lim et al., 2018). The concept can be applied 
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in a hospital setting in determining the influence of platescapes, particularly on tray and 

plate colors, in reducing plate waste in hospitalized patients.  

Current gastrophysics research shows enhancing colour contrast is the key to make food 

presentations look best (Spence, 2017). Evidence shows enhancing visual colour contrast 

between food and the dinnerware make consumer more alert on the meal intake (Van 

Ittersum & Wansink, 2012; Piqueras-Fiszman et al., 2013). In a study conducted at a 

long-term care facility, changing the white plate to high contrast blue and red plate 

resulted in a 25% increment in food consumption (Dunne et al., 2004). This finding is 

consistent with other research which found blue crockery significantly increased food 

intake from 114g to 152g compared to white crockery among acute elderly patients (Bell 

et al., 2014). It appears that meal appearance gave an overall impression of perceived 
quality and influence appetite and food intake among hospitalized patients (Sorensen et 

al., 2012). In one study on perception of meal quality on different plate colors among 

more than 2000 hospitalized patients, the result showed a positive rating trend for darker 

meats served on a light plate and light meat (fish and chicken) were positively rated on 

dark plates (Hannan-Jones & Capra, 2018).  

A possible explanation of these consistent findings is due to the simultaneous contrast 

that makes the meal appear more vivid hence look more appealing (Bruno et al., 2013). 

The visual contrast between the food and the blue tray and plate colour may enhance the 

appetizing effect and boost the hospital meal intake among patients. Based on this 

concept, changing the white plate or beige tray is commonly used to serve the meal in 

our local hospital and with high contrast colour, could be another initiative in reducing 
plate waste issue in the hospital setting.  

 Problem Statement  

Hospital plate waste is associated with a high risk of malnutrition status and poor 

recovery in clinical outcomes (Rinninella et al, 2019). Even more, hospital waste 

increases the cost and environmental burden (Curtis et al., 2017; Koivupuro et al., 2012). 

By changing the visible attributions of food and food containers in terms of colour, form, 

design, size and any other observable attributions, it can exert influence of perceptions 

and creates different framing interpretations on the meal (Nyberg, 2019; Sobal & 

Wansink, 2007). This physical attribution is termed platescapes for the food container 

and foodscapes for the food (Sobal & Wansink, 2007). A quasi-experimental study 

related to foodscape among two hundred and six hospitalized patients by Navarro et al. 

(2016) comparing the standard and improvised version of regular lunch meal’s 
presentation showed an increment in food intake and reduction in waste significantly. 

The improvised meal presentation was advised and trained by the expertise with the meal 

changes did not change any budget and ingredients. However, implementing this strategy 

requires higher trained chef and staff and each meal presentation requires more time to 

prepare for mass production (Williams & Walton, 2011). Thus, an innovative strategy 

that enhances patient appetite and improves food intake in the hospital while reducing 

waste and remaining cost‐ effective are worthy of further investigation (Prgomet et al., 

2019). 
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In terms of platescape studies, several studies have revealed the significant influence of 

food container colour on increasing or decreasing food consumption (Zhao et al., 2018; 

Bruno et al., 2013; Van Ittersum & Wansink, 2012). Nevertheless, these platescapes 

studies on people's behavior were mostly done among children, university students and 

usually in a laboratory setting (Piqueras-Fiszman, 2019; Spence, 2017). Limited studies 

were done among the population with special needs, particularly in the hospital setting 

(Dunne et al., 2004; Bell et al., 2014); Sorensen et al., 2012); Hannan-jones & Capra, 

2017).  

Based on the literature search, typical food container colour been studied were red, blue, 

black and white (Cho et al., 2019; Piqueras-Fiszman et al., 2012; Stewart & Goss, 2013; 

Hannan-Jones & Capra, 2018). Recent studies were evaluating more colours of gold, 
green, yellow, purple and colour combinations on taste perception and food intake 

(Schifferstein et al., 2017; Chen et al., 2019; Hansen, 2020). Based on three platescapes 

studies in the hospital and elderly care, blue crockery was common plate colour tested 

and consistently resulted in better food consumption (Bell et al., 2014; Dunne et al., 

2004). 

By using the same principle of "the first taste is always with the eyes" approach, this 

study is proposing changing the plate and tray colour to overcome hospital plate waste 

issue without mass alterations in menu planning, without the extra time required to 

prepare each plate and without needing special kitchen expertise. The food preparation, 

menu and presentation are retained to see the real effect of the blue plate or the tray 

colour on the meal intake. 

 Significance of the Study 

This study aims to determine the effect of platescapes on plate waste among hospitalized 

patients as there is limited number of research focused on the influence of platescapes 

on dietary intake, especially among the unwell population. It is important to fill the gap 

of knowledge in understanding the platescapes, in view of the influence of plate colour 

on perception. The outcome could be a guideline in improving food intake among the 

sick adult population in the real hospital setting. This is in line with the current Malaysian 

Government project objectives on Zero Waste Program to reduce food waste in hospitals 

setting. The result of this study may provide a realistic solution with minimal effort and 

minor changes in the current hospital system. Besides, health professionals can consider 

improvising platescapes as part of the strategies to manage inadequacy of food intake 

issues and plate waste problems in the hospital as well as enliven the dining experience 
among the patients. 
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 Research Question 

1. What are the socio-demographic characteristics (age, sex, ethnicity, educational 

level, employment status, household income), medical background (ward 

specialty, length of stay), nutritional status (BMI, nutritional risk), appetite level 

and hospital food satisfaction level based on tray or plate colours between 

experimental and control group among patients? 

2. What are the difference between plate waste percentage and the reason of plate 

waste percentage between the experimental and control group among patients? 

3. What are the interaction and main effects of tray or plate colour with socio-

demographic characteristics (age, sex, ethnicity, educational level, employment 

status, household income), medical background (ward specialty, length of stay), 
nutritional status (BMI, nutritional risk), appetite level and hospital food 

satisfaction level on plate waste percentage among patients? 

 Objectives 

1.5.1 General Objective 

To study the effect of platescapes and other factors associated with plate waste 

percentage among hospitalized patients at a public hospital in Selangor. 

1.5.2 Specific Objectives 

Tray Colour Experiment: 

1. To assess socio-demographic characteristics (age, sex, ethnicity, educational level, 

employment status, household income), medical background (ward specialty, 

length of stay), nutritional status (BMI, nutritional risk), appetite level and hospital 
food satisfaction level between experimental (compartment blue tray) and control 

(compartment beige tray) groups among patients. 

2. To determine the difference between plate waste percentage and reason of plate 

waste percentage between experimental (compartment blue tray) and control 

(compartment beige tray). 

3. To determine the interaction and main effects between tray colours and socio-

demographic characteristics (age, sex, ethnicity, educational level, employment 

status, household income), medical background (ward specialty, length of stay), 

nutritional status (BMI, nutritional risk), appetite level and hospital food 

satisfaction level among patients on plate waste percentage. 
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Plate Colour Experiment: 

1. To assess socio-demographic characteristics (age, sex, ethnicity, educational 

level, employment status, household income), medical background (ward 

specialty, length of stay), nutritional status (BMI, nutritional risk), appetite level 

and hospital food satisfaction level between experimental (blue plate) and 

control (white plate) groups among patients. 

2. To determine the difference between plate waste percentage and reason of plate 

waste percentage between experimental (blue plate) and control (white plate). 

3. To determine the interaction and main effects between plate colours and socio-

demographic characteristics (age, sex, ethnicity, educational level, employment 

status, household income), medical background (ward specialty, length of stay), 
nutritional status (BMI, nutritional risk), appetite level and hospital food 

satisfaction level among patients on plate waste percentage. 

 Alternative Hypotheses  

Tray Colour Experiment: 

1. There is a significant difference between plate waste percentage and reason of plate 

waste percentage between experimental (compartment blue tray) and control 

(compartment beige tray). 

2. There is significant interaction and main effects between tray colours and socio-

demographic characteristics (age, sex, ethnicity, educational level, employment 

status, household income), medical background (ward specialty, length of stay), 

nutritional status (BMI, nutritional risk), appetite level and hospital food 
satisfaction level among patients. 

Plate Colour Experiment: 

1.  There is a significant difference between plate waste percentage and reason of 

plate waste percentage between experimental (blue plate) and control (white plate). 

2. There is significant interaction and main effects between plate colours and socio-

demographic characteristics (age, sex, ethnicity, educational level, employment 

status, household income), medical background (ward specialty, length of stay), 

nutritional status (BMI, nutritional risk), appetite level and hospital food 

satisfaction level among patients. 
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 Conceptual Framework 

The conceptual framework of this study is visualized in Figure 1.1. The conceptual 

framework investigates the effect of platescapes on plate waste percentage. Experiment 

1 study the effect of compartment beige tray and compartment blue tray while 

Experiment 2 focus on the effect between the white plate and blue plate on plate waste 

percentage among adult patients at Hospital Kajang, Selangor. 

Different colours of tray and plate were found to influence appetite, satiety, taste and 

food intake among students, children, elderly and hospitalized patients (Akyol et al., 

2018; Risso et al., 2015). In this study, the lower plate waste percentage was expected in 

the blue tray and blue plate compared to the beige tray and white plate respectively 

(Spence, 2018; Dunne et al., 2004; Bell et al., 2014). It is impossible to study the effects 
of tray and plate colour on plate waste while controlling all the external factors that 

influence plate waste. Thus the external factors of socio-demographic characteristics 

(age, sex, ethnicity, educational level, employment status, household income), medical 

background (ward specialty, length of stay), nutritional status (BMI, nutritional risk), 

appetite level and hospital food satisfaction level among patients that had been found to 

have associations on plate waste were included in this study and controlled in the 

statistical analysis (Sorensen et al., 2012; Williams & Walton, 2011; Schiavone et al., 

2019). This is important to distinguish the underlying factors that might be indirectly 

associated with plate waste rather than the colour of tray or plate alone. This study did 

not compare directly the effect of tray and plate on plate waste percentage as the shape 

itself influence the taste perception and might affect the food intake. The plate shape or 
shape of the meal container is part of platescape that can influence individual taste 

perception (Becker et al., 2011; Ngo et al., 2011). Hence, two different experiment were 

conducted individually due to different shape of the tray (rectangle, compartment) and 

the plate (round, non-compartment) focusing only on one of the platescape factor, the 

effect of the plate colour on plate waste percentage. 
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Figure 1.1: Conceptual Framework 



© C
OPYRIG

HT U
PM

126 

REFERENCES 

Agarwal, E., Ferguson, M., Banks, M., Bauer, J., Capra, S., & Isenring, E. (2013). An 

exploratory study to evaluate whether medical nutrition therapy can improve 

dietary intake in hospital patients who eat poorly. Journal of Human Nutrition and 

Dietetics, 26(6), 538–543. https://doi.org/10.1111/jhn.12173 

Agarwal, Ekta, Ferguson, M., Banks, M., Batterham, M., Bauer, J., Capra, S., & Isenring, 

E. (2013). Malnutrition and poor food intake are associated with prolonged 

hospital stay, frequent readmissions, and greater in-hospital mortality: Results 

from the Nutrition Care Day Survey 2010. Clinical Nutrition, 32(5), 737–745. 

https://doi.org/10.1016/j.clnu.2012.11.021 

Agarwal, Ekta, Ferguson, M., Banks, M., Bauer, J., Capra, S., & Isenring, E. (2012a). 
Nutritional status and dietary intake of acute care patients: Results from the 

Nutrition Care Day Survey 2010. Clinical Nutrition, 31(1), 41–47. 

https://doi.org/10.1016/j.clnu.2011.08.002 

Agarwal, Ekta, Ferguson, M., Banks, M., Bauer, J., Capra, S., & Isenring, E. (2012b). 

Nutritional status and dietary intake of acute care patients: Results from the 

Nutrition Care Day Survey 2010. Clinical Nutrition, 31(1), 41–47. 

https://doi.org/10.1016/j.clnu.2011.08.002 

Akyol, A., Ayaz, A., Inan-Eroglu, E., Cetin, C., & Samur, G. (2018). Impact of three 

different plate colours on short-term satiety and energy intake: A randomized 

controlled trial. Nutrition Journal, 17(1), 1–8. https://doi.org/10.1186/s12937-018-

0350-1 

Alison L. Eldridge 1,*, C. P. 2, & , Anne-Kathrin Illner 3, Michael J. Gibney 4 Mirjana 

A. Gurinovi´c 5, J. H. M. de V. 6 and J. E. C. 7. (2018). Evaluation of New 

Technology-Based Tools for Dietary Intake Assessment—An ILSI Europe Dietary 

Intake and Exposure Task Force Evaluation. https://doi.org/10.3390/nu11010055 

Allard, J. P., Keller, H., Jeejeebhoy, K. N., Laporte, M., Duerksen, D. R., Gramlich, L., 

Payette, H., Bernier, P., Davidson, B., Teterina, A., & Lou, W. (2015). Decline in 

nutritional status is associated with prolonged length of stay in hospitalized 

patients admitted for 7 days or more : A prospective cohort study. Clinical 

Nutrition, January, 1–9. https://doi.org/10.1016/j.clnu.2015.01.009 

Allard, J. P., Keller, H., Teterina, A., Jeejeebhoy, K. N., Laporte, M., Duerksen, D. R., 

Gramlich, L., Payette, H., Bernier, P., Davidson, B., & Lou, W. (2015). Factors 

associated with nutritional decline in hospitalised medical and surgical patients 
admitted for 7 d or more: A prospective cohort study. British Journal of Nutrition, 

114(10), 1612–1622. https://doi.org/10.1017/S0007114515003244 

Alshqaqeeq, F., Twomey, J. M., & Overcash, M. R. (2018). Food waste in hospitals: 

Review. International Journal of Healthcare Technology and Management, 17(2–

3), 186–196. https://doi.org/10.1504/IJHTM.2018.098389 

Amano, N., & Nakamura, T. (2018). Accuracy of the visual estimation method as a 

predictor of food intake in Alzheimer’s patients provided with different types of 

food. Clinical Nutrition ESPEN, 23, 122–128. 

https://doi.org/10.1016/j.clnesp.2017.11.003 



© C
OPYRIG

HT U
PM

127 

Aminuddin, N. F., Vijayakumaran, R. K., & Abdul Razak, S. (2018). (2018). Patient 

Satisfaction With Hospital Foodservice and its Impact on Plate Waste in Public 

Hospitals in East Malaysia. Hospital Practices and Research, 3(3), 90–97. 

https://doi.org/10.15171/hpr.2018.20 

Apd, S. M., Maunder, K., Chia, A., Apd, R. K., & Apd, K. M. (2018). Room Service 

Improves Nutritional Intake and Increases Patient Satisfaction While Decreasing 

Food Waste and Cost. Journal of the Academy of Nutrition and Dietetics, 118(2), 

284–293. https://doi.org/10.1016/j.jand.2017.05.014 

Barrington, V., Maunder, K., & Kelaart, A. (2018). Engaging the patient: improving 

dietary intake and meal experience through bedside terminal meal ordering for 

oncology patients. Journal of Human Nutrition and Dietetics, 31(6), 803–809. 
https://doi.org/10.1111/jhn.12573 

Barton, A. D., Beigg, C. L., Macdonald, I. A., & Allison, S. P. (2000). High food wastage 

and low nutritional intakes in hospital patients. Clinical Nutrition, 19(6), 445–449. 

https://doi.org/10.1054/clnu.2000.0150 

Bauer, J., Bannister, M., Crowhurst, R., Denmeade, S. L., Mcdonald, C., Martineau, J., 

Willer, F., & Ash, S. (2011). nutritionDay : An Australian hospital ’ s participation 

in international benchmarking on malnutrition. 134–139. 

https://doi.org/10.1111/j.1747-0080.2011.01513.x 

Becker, L., van Rompay, T. J. L., Schifferstein, H. N. J., & Galetzka, M. (2011). Tough 

package, strong taste: The influence of packaging design on taste impressions and 

product evaluations. Food Quality and Preference, 22(1), 17–23. 
https://doi.org/10.1016/j.foodqual.2010.06.007 

Bell, C., Hashemi, N., Wieland, F., Lowrey, C., & Kaur, V. (2014). ACE IMPACT: 

EVALUATION OF AN INTEGRATED GERIATRIC SERVICE... Acute Care of 

the Elderly. Age & Ageing, 43(suppl2), ii7-NaN. 

https://doi.org/10.1093/ageing/afu124 

Beretta, C., & Hellweg, S. (2019). Potential environmental benefits from food waste 

prevention in the food service sector. Resources, Conservation and Recycling, 

147(February), 169–178. https://doi.org/10.1016/j.resconrec.2019.03.023 

Beretta, C., Stucki, M., & Hellweg, S. (2017). Environmental Impacts and Hotspots of 

Food Losses : Value Chain Analysis of Swiss Food Consumption. 

https://doi.org/10.1021/acs.est.6b06179 

Bjornsdottir, R., Oskarsdottir, E. S., Thordardottir, F. R., Ramel, A., Thorsdottir, I., & 
Gunnarsdottir, I. (2013). Validation of a plate diagram sheet for estimation of 

energy and protein intake in hospitalized patients. Clinical Nutrition, 32(5), 746–

751. https://doi.org/10.1016/j.clnu.2012.12.007 

Boughoula, M., Jamaluddin, R., Abd Manan, N. A., Abu Saad, H., & A Karim, N. (2020). 

Development of a tool to measure patients’ satisfaction of hospital foodservice in 

a government hospital. Malaysian Journal of Nutrition, 26(2), 141–155. 

https://doi.org/10.31246/mjn-2019-0047 

Bruno, N., Martani, M., Corsini, C., & Oleari, C. (2013). The effect of the color red on 

consuming food does not depend on achromatic (Michelson) contrast and extends 

to rubbing cream on the skin. Appetite, 71, 307–313. 

https://doi.org/10.1016/j.appet.2013.08.012 



© C
OPYRIG

HT U
PM

128 

Budiningsari, D., Shahar, S., Abdul Manaf, Z., & Susetyowati, S. (2016). A simple 

dietary assessment tool to monitor food intake of hospitalized adult patients. 

Journal of Multidisciplinary Healthcare, 9, 311–322. 

https://doi.org/10.2147/JMDH.S105000 

Bufarah, M. N. B., Costa, N. A., Losilla, M. P. R. P., Reis, N. S. C., Silva, M. Z. C., 

Balbi, A. L., & Ponce, D. (2018). Low caloric and protein intake is associated with 

mortality in patients with acute kidney injury. Clinical Nutrition ESPEN, 24, 66–

70. https://doi.org/10.1016/j.clnesp.2018.01.012 

Capra, S., Wright, O., Bauer, J., & Askew, D. (2017). The acute hospital foodservice 

patient satisfaction questionnaire : The development of a valid and reliable tool to 

measure patient satisfaction with acute care hospital foodservice ... THE ACUTE 
HOSPITAL FOODSERVICE PATIENT SATISFACTION QUESTIONNAIRE : T. 

March 2005. https://doi.org/10.1111/j.1745-4506.2005.00006.x 

Cardenas, D., Bermúdez, C., Pérez, A., Diaz, G., Cortes, L. Y., Contreras, C. P., Pinzón-

Espitia, O. L., Gomez, G., Gonzalez, M. C., Fantin, R., Gutierrez, J., Sulz, I., 

Moick, S., Tarantino, S., & Hiesmayr, M. (2020). Nutritional risk is associated 

with an increase of in-hospital mortality and a reduction of being discharged home: 

Results of the 2009–2015 nutritionDay survey. Clinical Nutrition ESPEN, 

38(xxxx), 138–145. https://doi.org/10.1016/j.clnesp.2020.05.014 

Cardenas, D., Bermúdez, C., Pérez, A., Diaz, G., Cortés, L. Y., Contreras, C. P., Pinzón-

Espitia, O. L., Gómez, G., González, M. C., Fantin, R., Gutierrez, J., Sulz, I., 

Tarantino, S., & Hiesmayr, M. (2022). Are traditional screening tools adequate for 
monitoring the nutrition risk of in-hospital patients? An analysis of the 

nutritionDay database. Journal of Parenteral and Enteral Nutrition, 46(1), 83–92. 

https://doi.org/10.1002/jpen.2085 

Carino, S., Hons, B. N. D., Porter, J., Graddipnutdiet, B., Malekpour, S., Collins, J., 

Hons, B. N. D., & Cf, A. (2020). Environmental Sustainability of Hospital 

Foodservices across the Food Supply Chain: A Systematic Review. In Journal of 

the Academy of Nutrition and Dietetics. Elsevier Inc. 

https://doi.org/10.1016/j.jand.2020.01.001 

Cederholm, T., Bosaeus, I., Barazzoni, R., Bauer, J., Gossum, A. Van, Klek, S., 

Muscaritoli, M., Nyulasi, I., Ockenga, J., Schneider, S. M., & Schueren, M. A. E. 

D. Van Der. (2015). Diagnostic criteria for malnutrition e An ESPEN Consensus 

Statement. Clinical Nutrition, 34(3), 335–340. 
https://doi.org/10.1016/j.clnu.2015.03.001 

Chada, R. R. (2019). Prevalence of Malnutrition and Monitoring of Food Consumption 

among Hospitalized Patients. International Journal of Food Science, Nutrition and 

Dietetics, November, 412–418. https://doi.org/10.19070/2326-3350-1900074 

Chen, Y. C., Tsui, P. ling, Lee, C. S., & Chen, G. lin. (2019). Can plate colour promote 

appetite and joy while dining? An investigative study in Chinese fine dining 

restaurants. Asia Pacific Journal of Marketing and Logistics, 32(1), 105–116. 

https://doi.org/10.1108/APJML-07-2018-0247 

Cheung, G., Pizzola, L., & Keller, H. (2013). Dietary, Food Service, and Mealtime 

Interventions to Promote Food Intake in Acute Care Adult Patients. Journal of 

Nutrition in Gerontology and Geriatrics, 32(3), 175–212. 
https://doi.org/10.1080/21551197.2013.809673 



© C
OPYRIG

HT U
PM

129 

Cho, C. H., Mattila, A., Bordi, P., & Kwon, E. (2019). It tastes better when Bach meets 

red: the role of music and plate color on food evaluation. British Food Journal, 

122(1), 14–25. https://doi.org/10.1108/BFJ-02-2018-0100 

Curtis, L. J., Bernier, P., Jeejeebhoy, K., Allard, J., Duerksen, D., Gramlich, L., Laporte, 

M., & Keller, H. H. (2017). Costs of hospital malnutrition. Clinical Nutrition, 

36(5), 1391–1396. https://doi.org/10.1016/j.clnu.2016.09.009 

Dias-Ferreira, C., Santos, T., & Oliveira, V. (2015). Hospital food waste and 

environmental and economic indicators - A Portuguese case study. Waste 

Management, 46, 146–154. https://doi.org/10.1016/j.wasman.2015.09.025 

Dijxhoorn, D. N., Mortier, M. J. M. J., van den Berg, M. G. A., & Wanten, G. J. A. 

(2019). The Currently Available Literature on Inpatient Foodservices: Systematic 
Review and Critical Appraisal. Journal of the Academy of Nutrition and Dietetics, 

119(7), 1118-1141.e36. https://doi.org/10.1016/j.jand.2019.01.018 

Dijxhoorn, D. N., van den Berg, M. G. A., Kievit, W., Korzilius, J., Drenth, J. P. H., & 

Wanten, G. J. A. (2018). A novel in-hospital meal service improves protein and 

energy intake. Clinical Nutrition, 37(6), 2238–2245. 

https://doi.org/10.1016/j.clnu.2017.10.025 

Divert, C., Laghmaoui, R., Crema, C., Issanchou, S., Van Wymelbeke, V., & Sulmont-

Rossé, C. (2015). Improving meal context in nursing homes. Impact of four 

strategies on food intake and meal pleasure. Appetite, 84, 139–147. 

https://doi.org/10.1016/j.appet.2014.09.027 

Dunne, T. E., Neargarder, S. A., Cipolloni, P. B., & Cronin-golomb, A. (2004). Visual 
contrast enhances food and liquid intake in advanced Alzheimer ’ s disease. 533–

538. https://doi.org/10.1016/j.clnu.2003.09.015 

Dupertuis, Y. M., Kossovsky, M. P., Kyle, U. G., Raguso, C. A., Genton, L., & Pichard, 

C. (2003). Food intake in 1707 hospitalised patients: A prospective comprehensive 

hospital survey. Clinical Nutrition, 22(2), 115–123. 

https://doi.org/10.1054/clnu.2002.0623 

Elia, M. (2001). The Malnutrition Advisory Group consensus guidelines for the detection 

and management of malnutrition in the community. Nutrition Bulletin, 26(1), 81–

83. https://doi.org/10.1046/j.1467-3010.2001.00111.x 

Eriksson, M., Malefors, C., Bergström, P., Eriksson, E., & Osowski, C. P. (2020). 

Quantities and Quantification Methodologies of Food Waste in Swedish Hospitals. 

1–12. 

Fairhurst, M. T., Pritchard, D., Ospina, D., & Deroy, O. (2015). Bouba-Kiki in the plate: 

combining crossmodal correspondences to change flavour experience. Flavour, 

4(1), 1–5. https://doi.org/10.1186/s13411-015-0032-2 

FARIA, A. M. F., FERREIRA, I., & GUERRA, M. M. (2014). Plate Waste Assessment 

in Hospital Catering Meals. International Journal of Management Cases, 12(2), 

212–216. https://doi.org/10.5848/apbj.2010.00056 

Fernández, A. C., Casariego, A. V., Rodríguez, I. C., & Pomar, M. D. B. (2014). 

Malnutrición en pacientes hospitalizados receptores de dietas nutricionalmente 

completas: Prevalencia y repercusión. Nutricion Hospitalaria, 30(6), 1344–1349. 

https://doi.org/10.3305/nh.2014.30.6.7901 



© C
OPYRIG

HT U
PM

130 

Food wastage footprint. (n.d.). 

Freil, M., Nielsen, M. A., Biltz, C., Gut, R., Mikkelsen, B. E., & Almdal, T. (2006). 

Reorganization of a hospital catering system increases food intake in patients with 

inadequate intake. Scandinavian Journal of Food and Nutrition, 50(2), 83–88. 

https://doi.org/10.1080/17482970600743186 

Grieger, J. A., & Nowson, C. A. (2007). Nutrient intake and plate waste from an 

Australian residential care facility. European Journal of Clinical Nutrition, 61(5), 

655–663. https://doi.org/10.1038/sj.ejcn.1602565 

Grossberg, A. J., Scarlett, J. M., & Marks, D. L. (2010). Hypothalamic mechanisms in 

cachexia. Physiology and Behavior, 100(5), 478–489. 

https://doi.org/10.1016/j.physbeh.2010.03.011 

Hanisah, R., Suzana, S., & Lee, F. S. (2012). VALIDATION OF SCREENING TOOLS 

TO ASSESS APPETITE. 16(7). 

Hanks, A. S., Wansink, B., & Just, D. R. (2014). Reliability and accuracy of real-time 

visualization techniques for measuring school cafeteria tray waste: Validating the 

quarter-waste method. Journal of the Academy of Nutrition and Dietetics, 114(3), 

470–474. https://doi.org/10.1016/j.jand.2013.08.013 

Hannan-jones, M., & Capra, S. (2017). Developing a valid meal assessment tool for 

hospital patients. Appetite, 108, 68–73. 

https://doi.org/10.1016/j.appet.2016.09.025 

Hannan-Jones, M., & Capra, S. (2018). Impact of type, size and shape of plates on 

hospital patients’ perceptions of the quality of meals and satisfaction with 
foodservices. Appetite, 120, 523–526. https://doi.org/10.1016/j.appet.2017.10.014 

Hansen, K. V. (2020). Sustainable Food Consumption in Nursing Homes : Less Food 

Waste with the Right Plate Color ? 

Hartwell, H. J., Shepherd, P. A., Edwards, J. S. A., & Johns, N. (2016). What do patients 

value in the hospital meal experience? Appetite, 96, 293–298. 

https://doi.org/10.1016/j.appet.2015.09.023 

Hartwell, H., Johns, N., & Edwards, J. S. A. (2016). E-menus-Managing choice options 

in hospital foodservice. International Journal of Hospitality Management, 53, 12–

16. https://doi.org/10.1016/j.ijhm.2015.11.007 

Hic, C., Pradhan, P., & Rybski, D. (2016). Food Surplus and Its Climate Burdens. 

https://doi.org/10.1021/acs.est.5b05088 

Hiesmayr, M., Schindler, K., Pernicka, E., Schuh, C., Schoeniger-Hekele, A., Bauer, P., 
Laviano, A., Lovell, A. D., Mouhieddine, M., Schuetz, T., Schneider, S. M., 

Singer, P., Pichard, C., Howard, P., Jonkers, C., Grecu, I., & Ljungqvist, O. (2009). 

Decreased food intake is a risk factor for mortality in hospitalised patients: The 

NutritionDay survey 2006. Clinical Nutrition, 28(5), 484–491. 

https://doi.org/10.1016/j.clnu.2009.05.013 

Hill, N., Health, E., & Hill, B. (2015). A foodservice approach to enhance energy intake 

of elderly subacute patients : a pilot study to assess impact on patient outcomes 

and cost. 83, 486–493. https://doi.org/10.1093/ageing/afw238 

Holden, S. S., Zlatevska, N., & Dubelaar, C. (2016). Whether smaller plates reduce 



© C
OPYRIG

HT U
PM

131 

consumption depends on who’s serving and who’s looking: A meta-analysis. 

Journal of the Association for Consumer Research, 1(1), 134–145. 

https://doi.org/10.1086/684441 

Holst, M., Beermann, T., Mortensen, M. N., Skadhauge, L. B., Lindorff-Larsen, K., & 

Rasmussen, H. H. (2015). Multi-modal intervention improved oral intake in 

hospitalized patients. A one year follow-up study. Clinical Nutrition, 34(2), 315–

322. https://doi.org/10.1016/j.clnu.2014.05.001 

Holst, Mette, Beermann, T., Mortensen, M. N., Skadhauge, L. B., Køhler, M., Lindorff-

Larsen, K., & Rasmussen, H. H. (2017). Optimizing protein and energy intake in 

hospitals by improving individualized meal serving, hosting and the eating 

environment. Nutrition, 34, 14–20. https://doi.org/10.1016/j.nut.2016.05.011 

Hope, K., Ferguson, M., Reidlinger, D. P., & Agarwal, E. (2017). “I don’t eat when I’m 

sick”: Older people’s food and mealtime experiences in hospital. Maturitas, 97, 6–

13. https://doi.org/10.1016/j.maturitas.2016.12.001 

Howson, F. F.A., Sayer, A. A., & Roberts, H. C. (2017). The impact of trained volunteer 

mealtime assistants on dietary intake and satisfaction with mealtime care in adult 

hospital inpatients: A systematic review. Journal of Nutrition, Health and Aging, 

21(9), 1038–1049. https://doi.org/10.1007/s12603-016-0847-2 

Howson, Fiona F.A., Robinson, S. M., Lin, S. X., Orlando, R., Cooper, C., Sayer, A. A. 

P., & Roberts, H. C. (2018). Can trained volunteers improve the mealtime care of 

older hospital patients? An implementation study in one English hospital. BMJ 

Open, 8(8), 1–10. https://doi.org/10.1136/bmjopen-2018-022285 

Husted, M. M., Fournaise, A., Matzen, L., & Scheller, R. A. (2017). How to measure 

energy and protein intake in a geriatric department – A comparison of three visual 

methods. Clinical Nutrition ESPEN, 17, 110–113. 

https://doi.org/10.1016/j.clnesp.2016.10.002 

Huxtable, S., & Palmer, M. (2013). The efficacy of protected mealtimes in reducing 

mealtime interruptions and improving mealtime assistance in adult inpatients in an 

Australian hospital. European Journal of Clinical Nutrition, 67(9), 904–910. 

https://doi.org/10.1038/ejcn.2013.126 

Jereme,  et al. (2017). Food wastes and food security: The case of Malaysia. International 

Journal of ADVANCED AND APPLIED SCIENCES, 4(8), 6–13. 

https://doi.org/10.21833/ijaas.2017.08.002 

Johansen, N., Kondrup, J., Plum, L. M., Bak, L., Nørregaard, P., Bunch, E., Bærnthsen, 
H., Andersen, J. R., Larsen, I. H., & Martinsen, A. (2004). Effect of nutritional 

support on clinical outcome in patients at nutritional risk. Clinical Nutrition, 23(4), 

539–550. https://doi.org/10.1016/j.clnu.2003.10.008 

Johns, N., Hartwell, H., & Morgan, M. (2010). Improving the provision of meals in 

hospital . The patients ’ viewpoint. 54, 181–185. 

https://doi.org/10.1016/j.appet.2009.10.005 

Kandiah, J., Stinnett, L., & Lutton, D. (2006). Visual Plate Waste in Hospitalized 

Patients: Length of Stay and Diet Order. Journal of the American Dietetic 

Association, 106(10), 1663–1666. https://doi.org/10.1016/j.jada.2006.07.015 

Kawasaki, Y., Akamatsu, R., Tamaura, Y., Sakai, M., Fujiwara, K., & Tsutsuura, S. 



© C
OPYRIG

HT U
PM

132 

(2019). Differences in the validity of a visual estimation method for determining 

patients’ meal intake between various meal types and supplied food items. Clinical 

Nutrition, 38(1), 213–219. https://doi.org/10.1016/j.clnu.2018.01.031 

Kawasaki, Y., Sakai, M., Nishimura, K., Fujiwara, K., Fujisaki, K., Shimpo, M., & 

Akamatsu, R. (2016). Criterion validity of the visual estimation method for 

determining patients’ meal intake in a community hospital. Clinical Nutrition, 

35(6), 1543–1549. https://doi.org/10.1016/j.clnu.2016.04.006 

Keenan, G. S., Childs, L., Rogers, P. J., Hetherington, M. M., & Brunstrom, J. M. (2018). 

The portion size effect: Women demonstrate an awareness of eating more than 

intended when served larger than normal portions. Appetite, 126, 54–60. 

https://doi.org/10.1016/j.appet.2018.03.009 

Keller, H., Allard, J., Vesnaver, E., Laporte, M., Gramlich, L., Bernier, P., Davidson, B., 

Duerksen, D., Jeejeebhoy, K., & Payette, H. (2015). Barriers to food intake in acute 

care hospitals: A report of the Canadian Malnutrition Task Force. Journal of 

Human Nutrition and Dietetics, 28(6), 546–557. https://doi.org/10.1111/jhn.12314 

Keller, H. H., Laur, C., Dhaliwal, R., Allard, J. P., Clermont-Dejean, N., Duerksen, D. 

R., Elias, E., Gramlich, L., Lakananurak, N., & Laporte, M. (2020). Trends and 

Novel Research in Hospital Nutrition Care: A Narrative Review of Leading 

Clinical Nutrition Journals. In Journal of Parenteral and Enteral Nutrition. 

https://doi.org/10.1002/jpen.2047 

Keller, H., Laporte, M., Payette, H., Allard, J., Bernier, P., Duerksen, D., Gramlich, L., 

& Jeejeebhoy, K. (2017). Prevalence and predictors of weight change post 
discharge from hospital: A study of the Canadian Malnutrition Task Force. 

European Journal of Clinical Nutrition, 71(6), 766–772. 

https://doi.org/10.1038/ejcn.2016.277 

Kim, H.-Y. (2013). Statistical notes for clinical researchers: assessing normal 

distribution (2) using skewness and kurtosis. Restorative Dentistry & Endodontics, 

38(1), 52. https://doi.org/10.5395/rde.2013.38.1.52 

Koivupuro, H. K., Hartikainen, H., Silvennoinen, K., Katajajuuri, J. M., Heikintalo, N., 

Reinikainen, A., & Jalkanen, L. (2012). Influence of socio-demographical, 

behavioural and attitudinal factors on the amount of avoidable food waste 

generated in Finnish households. International Journal of Consumer Studies, 

36(2), 183–191. https://doi.org/10.1111/j.1470-6431.2011.01080.x 

Kong, J. P., Baharom, B., Jamhuri, N., Jamli, K., Mohd Yazid, S. F. Z., Ashiquin, N., 
Isnin, L., Leow, C. W., & Lim, S. M. (2019). Adequacy of energy and protein 

intake among hospitalized patients on therapeutic diet in government hospitals: A 

preliminary study. Nutrition and Food Science. https://doi.org/10.1108/NFS-07-

2019-0221 

Koren-Hakim, T., Weiss, A., Hershkovitz, A., Otzrateni, I., Anbar, R., Gross Nevo, R. 

F., Schlesinger, A., Frishman, S., Salai, M., & Beloosesky, Y. (2016). Comparing 

the adequacy of the MNA-SF, NRS-2002 and MUST nutritional tools in assessing 

malnutrition in hip fracture operated elderly patients. Clinical Nutrition, 35(5), 

1053–1058. https://doi.org/10.1016/j.clnu.2015.07.014 

Kruizenga, H. M., Seidell, J. C., Vet, H. C. W. De, & Wierdsma, N. J. (2005). 

Development and validation of a hospital screening tool for malnutrition : the 



© C
OPYRIG

HT U
PM

133 

short nutritional assessment questionnaire ( SNAQ r ). 75–82. 

https://doi.org/10.1016/j.clnu.2004.07.015 

Krumholz, H. M. (2013). NIH Public Access. 368(2), 100–102. 

https://doi.org/10.1056/NEJMp1212324.Post-Hospital 

Kvamme, J. M., Grønli, O., Florholmen, J., & Jacobsen, B. K. (2011). Risk of 

malnutrition is associated with mental health symptoms in community living 

elderly men and women: The Tromsø Study. BMC Psychiatry, 11(1), 112. 

https://doi.org/10.1186/1471-244X-11-112 

Lai, H., & Gemming, L. (2021). Clinical Nutrition ESPEN Approaches to patient 

satisfaction measurement of the healthcare food services : A systematic review. 

Clinical Nutrition ESPEN, 42, 61–72. 
https://doi.org/10.1016/j.clnesp.2020.12.019 

Larsen, K. L., Schjøtler, B., & Melgaard, D. (2021). Clinical Nutrition ESPEN Patients 

’ experiences eating in a hospital e A qualitative study. Clinical Nutrition ESPEN, 

xxxx. https://doi.org/10.1016/j.clnesp.2021.06.031 

Latif, J., Dabbous, M., Weekes, C. E., & Baldwin, C. (2020). The effectiveness of trained 

volunteer delivered interventions in adults at risk of malnutrition: A systematic 

review and meta-analysis. Clinical Nutrition, xxxx. 

https://doi.org/10.1016/j.clnu.2020.06.008 

Lim, Y. J., Jamaluddin, R., & Er, Y. T. (2018). Association between platescapes, 

foodscapes, and meal energy intake in government employees from muar, Johor, 

Malaysia. Nutrients, 10(7). https://doi.org/10.3390/nu10070819 

Liz, M., Cunha, L. M., Rodrigues, S. S. P., & Rocha, A. (2014). Determination of plate 

waste in primary school lunches by weighing and visual estimation methods : A 

validation study. Waste Management, 34(8), 1362–1368. 

https://doi.org/10.1016/j.wasman.2014.03.020 

Lori J Curtis, Renata Valaitis, Celia Laur, Tara McNicholl, Roseann Nasser, H. K. 

(2018). Low food intake in hospital patient, institutional, and clinical factors. 

Applied Physiology, Nutrition, and Metabolism, 43(12), 1239-1246, 1–33. 

M. Abdelhafez, A., Al Qurashi, L., Al Ziyadi, R., Kuwair, A., Shobki, M., & Mograbi, 

H. (2012). Analysis of Factors Affecting the Satisfaction Levels of Patients 

Toward Food Services at General Hospitals in Makkah, Saudi Arabia. American 

Journal of Medicine and Medical Sciences, 2(6), 123–130. 

https://doi.org/10.5923/j.ajmms.20120206.03 

M., S., C.R., P., & B., W. (2010). When snacks become meals: How hunger and 

environmental cues bias food intake. International Journal of Behavioral Nutrition 

and Physical Activity, 7, 2–7. 

http://www.embase.com/search/results?subaction=viewrecord&from=export&id

=L51045258%5Cnhttp://www.ijbnpa.org/content/7/1/63%5Cnhttp://dx.doi.org/1

0.1186/1479-5868-7-63 

MacKenzie-Shalders, K., Maunder, K., So, D., Norris, R., & McCray, S. (2020). Impact 

of electronic bedside meal ordering systems on dietary intake, patient satisfaction, 

plate waste and costs: A systematic literature review. Nutrition and Dietetics, 

77(1), 103–111. https://doi.org/10.1111/1747-0080.12600 



© C
OPYRIG

HT U
PM

134 

Manaf, Z. A. (2021). Plate waste study among hospitalised patients receiving texture-

modified diet. 

Manuela, M., Superior, E., Behavior, C., View, M., & Manuela, M. (2015). PLATE 

WASTE ASSESSMENT IN HOSPITAL PLATE WASTE ASSESSMENT IN 

HOSPITAL. August. https://doi.org/10.5848/APBJ.2010.00056 

Martin, C. K., Nicklas, T., Gunturk, B., Correa, J. B., Allen, H. R., & Champagne, C. 

(2013). Measuring food intake with digital photography. 

https://doi.org/10.1111/jhn.12014 

Martin, L., Birdsell, L., MacDonald, N., Reiman, T., Clandinin, M. T., McCargar, L. J., 

Murphy, R., Ghosh, S., Sawyer, M. B., & Baracos, V. E. (2013). Cancer cachexia 

in the age of obesity: Skeletal muscle depletion is a powerful prognostic factor, 
independent of body mass index. Journal of Clinical Oncology, 31(12), 1539–

1547. https://doi.org/10.1200/JCO.2012.45.2722 

Masis, N., McCaffrey, J., Johnson, S. L., & Chapman-Novakofski, K. (2017). Design 

and Evaluation of a Training Protocol for a Photographic Method of Visual 

Estimation of Fruit and Vegetable Intake among Kindergarten Through Second-

Grade Students. Journal of Nutrition Education and Behavior, 49(4), 346-351.e1. 

https://doi.org/10.1016/j.jneb.2017.01.004 

Maunder, K., Lazarus, C., Walton, K., Williams, P., Ferguson, M., & Beck, E. (2015). 

Energy and protein intake increases with an electronic bedside spoken meal 

ordering system compared to a paper menu in hospital patients. Clinical Nutrition 

ESPEN, 10(4), e134–e139. https://doi.org/10.1016/j.clnesp.2015.05.004 

Mccray, S. (2018). Room service in a public hospital improves nutritional intake and 

increases patient satisfaction while decreasing food waste and cost. 1–8. 

https://doi.org/10.1111/jhn.12580 

McCray, S., Maunder, K., Norris, R., Moir, J., & MacKenzie-Shalders, K. (2018). 

Bedside Menu Ordering System increases energy and protein intake while 

decreasing plate waste and food costs in hospital patients. Clinical Nutrition 

ESPEN, 26, 66–71. https://doi.org/10.1016/j.clnesp.2018.04.012 

Michel, C., Velasco, C., Gatti, E., & Spence, C. (2014). A taste of Kandinsky: assessing 

the influence of the artistic visual presentation of food on the dining experience. 

Flavour, 3(1). https://doi.org/10.1186/2044-7248-3-7 

Miyoba, N., & Ogada, I. (2019). Diet satisfaction and associated factors among adult 

surgical orthopaedic inpatients at a teaching hospital in Lusaka province, Zambia; 
A hospital-based cross-sectional study. BMC Nutrition, 5(1), 1–7. 

https://doi.org/10.1186/s40795-019-0288-5 

Mudge, A. M., Ross, L. J., Young, A. M., Isenring, E. A., & Banks, M. D. (2011). 

Helping understand nutritional gaps in the elderly (HUNGER): A prospective 

study of patient factors associated with inadequate nutritional intake in older 

medical inpatients. Clinical Nutrition, 30(3), 320–325. 

https://doi.org/10.1016/j.clnu.2010.12.007 

Muscaritoli, M., Anker, S. D., Argilés, J., Aversa, Z., Bauer, J. M., Biolo, G., Boirie, Y., 

Bosaeus, I., Cederholm, T., Costelli, P., Fearon, K. C., Laviano, A., Maggio, M., 

Fanelli, F. R., Schneider, S. M., Schols, A., & Sieber, C. C. (2010). Consensus 

definition of sarcopenia, cachexia and pre-cachexia: Joint document elaborated by 



© C
OPYRIG

HT U
PM

135 

Special Interest Groups (SIG) “ cachexia-anorexia in chronic wasting diseases” 

and “ nutrition in geriatrics.” Clinical Nutrition, 29(2), 154–159. 

https://doi.org/10.1016/j.clnu.2009.12.004 

Navarro, D. A., Boaz, M., Krause, I., Elis, A., Chernov, K., Giabra, M., Levy, M., 

Giboreau, A., Kosak, S., Mouhieddine, M., & Singer, P. (2016). Improved meal 

presentation increases food intake and decreases readmission rate in hospitalized 

patients. Clinical Nutrition, 35(5), 1153–1158. 

https://doi.org/10.1016/j.clnu.2015.09.012 

Ngo, M. K., Misra, R., & Spence, C. (2011). Assessing the shapes and speech sounds 

that people associate with chocolate samples varying in cocoa content. Food 

Quality and Preference, 22(6), 567–572. 
https://doi.org/10.1016/j.foodqual.2011.03.009 

Norimah, A. K., Safiah, M., Jamal, K., Siti, H., Zuhaida, H., Rohida, S., Fatimah, S., Siti, 

N., Poh, B. K., Kandiah, M., Zalilah, M. S., Wan Manan, W. M., Fatimah, S., & 

Azmi, M. Y. (2008). Food consumption patterns: Findings from the Malaysian 

Adult Nutrition Survey (MANS). Malaysian Journal of Nutrition, 14(1), 25–39. 

Nurul Izzah, A., Aminah, A., Md Pauzi, A., Lee, Y. H., Wan Rozita, W. M., & Fatimah, 

S. (2012). Patterns of fruits and vegetable consumption among adults of different 

ethnics in Selangor, Malaysia. International Food Research Journal, 19(3), 1095–

1107. 

Nyberg, M. (2019). Children’s Pictures of a Good and Desirable Meal in Kindergarten 

— A Participatory Visual Approach. Children and Society, 33(5), 471–487. 
https://doi.org/10.1111/chso.12327 

Ofei, K., Skadhauge, L., Hh, R., Beermann, T., & Holst, M. (2018). Journal of Clinical 

Nutrition and Metabolism Monitoring of Nutrition Intake in Hospitalized Patients: 

Can We Rely on the Feasible Monitoring Systems? January. 

Ofei, K. T., Holst, M., Rasmussen, H. H., & Mikkelsen, B. E. (2014). How practice 

contributes to trolley food waste. A qualitative study among staff involved in 

serving meals to hospital patients. Appetite, 83, 49–56. 

https://doi.org/10.1016/j.appet.2014.08.001 

Ofei, K. T., Holst, M., Rasmussen, H. H., & Mikkelsen, B. E. (2015). Effect of meal 

portion size choice on plate waste generation among patients with different 

nutritional status. An investigation using Dietary Intake Monitoring System 

(DIMS). Appetite, 91, 157–164. https://doi.org/10.1016/j.appet.2015.04.043 

Ofei, K T, Holst, M., Rasmussen, H. H., & Mikkelsen, B. E. (2015). Effect of meal 

portion size choice on plate waste generation among patients with different 

nutritional status . An investigation using Dietary Intake Monitoring System ( 

DIMS ) ☆. Appetite, 91, 157–164. https://doi.org/10.1016/j.appet.2015.04.043 

Ofei, Kwabena T, Mikkelsen, B. E., & Scheller, R. A. (2018). Validation of a novel 

image-weighed technique for monitoring food intake and estimation of portion size 
in hospital settings : a pilot study. 22(7), 1203–1208. 

https://doi.org/10.1017/S1368980018001064 

Othman, K. I., Karim, M. S. A., Karim, R., Adzhan, N. M., & Halim, N. A. (2013). 

Consumption Pattern on Fruits and Vegetables among Adults: A Case of Malaysia. 

Academic Journal of Interdisciplinary Studies, October. 



© C
OPYRIG

HT U
PM

136 

https://doi.org/10.5901/ajis.2013.v2n8p424 

Ott, A., Voigt, M., Sieber, C. C., & Volkert, D. (2020). Validity of Plate Diagrams for 

Estimation of Energy and Protein Intake of Nursing Home Residents Receiving 

Texture-Modified Diet: An enable Study. Journal of the American Medical 

Directors Association, 10–15. https://doi.org/10.1016/j.jamda.2019.12.014 

Ottrey, E., & Porter, J. (2016). Hospital menu interventions: a systematic review of 

research. International Journal of Health Care Quality Assurance, 29(1), 62–74. 

https://doi.org/10.1108/IJHCQA-04-2015-0051 

Palmer, M., & Huxtable, S. (2015). Aspects of protected mealtimes are associated with 

improved mealtime energy and protein intakes in hospitalized adult patients on 

medical and surgical wards over 2 years. European Journal of Clinical Nutrition, 
69(8), 961–965. https://doi.org/10.1038/ejcn.2015.87 

Penaforte, F. R. O., Japur, C. C., Diez-Garcia, R. W., Hernandez, J. C., Palmma-Linares, 

I., & Chiarello, P. G. (2014). Plate size does not affect perception of food portion 

size. Journal of Human Nutrition and Dietetics, 27(SUPPL2), 214–219. 

https://doi.org/10.1111/jhn.12111 

Piqueras-Fiszman, B. (2019). Consumer psychology and eating behaviour. 

Interdisciplinary Approaches to Food Digestion, 185–198. 

https://doi.org/10.1007/978-3-030-03901-1_9 

Piqueras-Fiszman, Betina, Alcaide, J., Roura, E., & Spence, C. (2012). Is it the plate or 

is it the food? Assessing the influence of the color (black or white) and shape of 

the plate on the perception of the food placed on it. Food Quality and Preference, 
24(1), 205–208. https://doi.org/10.1016/j.foodqual.2011.08.011 

Piqueras-Fiszman, Betina, Giboreau, A., & Spence, C. (2013). Assessing the influence 

of the color of the plate on the perception of a complex food in a restaurant setting. 

Flavour, 2(1), 24. https://doi.org/10.1186/2044-7248-2-24 

Piqueras-Fiszman, Betina, Harrar, V., Alcaide, J., & Spence, C. (2011). Does the weight 

of the dish influence our perception of food? Food Quality and Preference, 22(8), 

753–756. https://doi.org/10.1016/j.foodqual.2011.05.009 

PLATE WASTE AMONG HOSPITALIZED INPATIENTS.pdf. (n.d.). 

Porter, J., & Hanna, L. (2020). Evidence-based analysis of protected mealtime policies 

on patient nutrition and care. Risk Management and Healthcare Policy, 13, 713–

721. https://doi.org/10.2147/RMHP.S224901 

Porter, J., Ottrey, E., & Huggins, C. E. (2017). Protected Mealtimes in hospitals and 
nutritional intake: Systematic review and meta-analyses. International Journal of 

Nursing Studies, 65, 62–69. https://doi.org/10.1016/j.ijnurstu.2016.11.002 

Prgomet, M., Li, J., Li, L., Georgiou, A., & Westbrook, J. I. (2019). The impact of 

electronic meal ordering systems on hospital and patient outcomes: A systematic 

review. International Journal of Medical Informatics, 129(June), 275–284. 

https://doi.org/10.1016/j.ijmedinf.2019.06.023 

Pullen, K., Collins, R., Stone, T., Carter, H., Sadler, H., & Collinson, A. (2018). Are 

energy and protein requirements met in hospital? Journal of Human Nutrition and 

Dietetics, 31(2), 178–187. https://doi.org/10.1111/jhn.12485 



© C
OPYRIG

HT U
PM

137 

Rabito, E. I., Marcadenti, A., Da Silva Fink, J., Figueira, L., & Silva, F. M. (2017). 

Nutritional Risk Screening 2002, Short Nutritional Assessment Questionnaire, 

Malnutrition Screening Tool, and Malnutrition Universal Screening Tool Are 

Good Predictors of Nutrition Risk in an Emergency Service. Nutrition in Clinical 

Practice, 32(4), 526–532. https://doi.org/10.1177/0884533617692527 

Ramesh, S. (2018). Importance of Plate Waste Assessment in a Hospital Kitchen. 

International Journal of Advance Research, 4(2), 611–613. 

Rinninella, E., Cintoni, M., De Lorenzo, A., Anselmi, G., Gagliardi, L., Addolorato, G., 

Miggiano, G. A. D., Gasbarrini, A., & Mele, M. C. (2019). May nutritional status 

worsen during hospital stay? A sub-group analysis from a cross-sectional study. 

Internal and Emergency Medicine, 14(1), 51–57. https://doi.org/10.1007/s11739-
018-1944-5 

Risso, P., Maggioni, E., Olivero, N., & Gallace, A. (2015). The association between the 

colour of a container and the liquid inside : An experimental study on consumers ’ 

perception , expectations and choices regarding mineral water. FOOD QUALITY 

AND PREFERENCE, 44, 17–25. https://doi.org/10.1016/j.foodqual.2015.03.010 

Robinson, E., Nolan, S., Boyland, E. J., Harrold, J. A., & Hardman, C. A. (2014). Will 

smaller plates lead to smaller waists ? A systematic review and meta-analysis of 

the effect that experimental manipulation of dishware size has. 3. 

https://doi.org/10.1111/obr.12200 

Rollins, C., & Dobak, S. (2018). Creating a Great Patient Experience: Improving Care 

with Food and Nutrition Services. Journal of the Academy of Nutrition and 
Dietetics, 118(5), 805–808. https://doi.org/10.1016/j.jand.2017.02.013 

Russell, C., & Elia, M. (2011). Nutrition Screening Surveys in Hospitals in the Uk , 

2007-2011. The British Association for Parenteral and Enteral Nutrition, 2007–

2011. https://elearning.ucd.ie/bbcswebdav/pid-1244313-dt-content-rid-

4761727_1/courses/HNUT40160/bapen-nsw-

uk_2007_11.pdf%0Ahttp://www.bapen.org.uk/pdfs/nsw/bapen-nsw-scotland.pdf 

Sauer, A. C., Goates, S., Malone, A., Mogensen, K. M., Gewirtz, G., Sulz, I., Moick, S., 

Laviano, A., & Hiesmayr, M. (2019). Prevalence of Malnutrition Risk and the 

Impact of Nutrition Risk on Hospital Outcomes: Results From nutritionDay in the 

U.S. Journal of Parenteral and Enteral Nutrition, 43(7), 918–926. 

https://doi.org/10.1002/jpen.1499 

Schiavone, S., Pelullo, C. P., & Attena, F. (2019). Patient evaluation of food waste in 
three hospitals in southern Italy. International Journal of Environmental Research 

and Public Health, 16(22). https://doi.org/10.3390/ijerph16224330 

Schifferstein, H. N. J., Howell, B. F., & Pont, S. C. (2017). Colored backgrounds affect 

the attractiveness of fresh produce, but not it’s perceived color. Food Quality and 

Preference, 56, 173–180. https://doi.org/10.1016/j.foodqual.2016.10.011 

Schindler, K., Pernicka, E., Laviano, A., Howard, P., Schütz, T., Bauer, P., Grecu, I., 

Jonkers, C., Kondrup, J., Ljungqvist, O., Mouhieddine, M., Pichard, C., Singer, P., 

Schneider, S., Schuh, C., & Hiesmayr, M. (2010). How nutritional risk is assessed 

and managed in European hospitals: A survey of 21,007 patients findings from the 

2007-2008 cross-sectional nutritionDay survey. Clinical Nutrition, 29(5), 552–

559. https://doi.org/10.1016/j.clnu.2010.04.001 



© C
OPYRIG

HT U
PM

138 

Schindler, K., Pichard, C., Sulz, I., Volkert, D., Streicher, M., Singer, P., Ljungqvist, O., 

Van Gossum, A., Bauer, P., & Hiesmayr, M. (2017). nutritionDay: 10 years of 

growth. Clinical Nutrition, 36(5), 1207–1214. 

https://doi.org/10.1016/j.clnu.2016.11.004 

Schindler, K., Themessl-Huber, M., Hiesmayr, M., Kosak, S., Lainscak, M., Laviano, 

A., Ljungqvist, O., Mouhieddine, M., Schneider, S., De Van Der Schueren, M., 

Schütz, T., Schuh, C., Singer, P., Bauer, P., & Pichard, C. (2016). To eat or not to 

eat? Indicators for reduced food intake in 91,245 patients hospitalized on 

nutritionDays 2006-2014 in 56 countries worldwide: A descriptive analysis. 

American Journal of Clinical Nutrition, 104(5), 1393–1402. 

https://doi.org/10.3945/ajcn.116.137125 

Simzari1, K., & , Davoud Vahabzadeh2 , Sakineh Nouri Saeidlou3, S. K. and Y. B. 

(2017). Nutrición Hospitalaria. 34(6), 1376–1381. 

Sobal, J., & Wansink, B. (2007). Kitchenscapes, tablescapes, platescapes, and 

foodscapes: Influences of microscale built environments on food intake. 

Environment and Behavior, 39(1), 124–142. 

https://doi.org/10.1177/0013916506295574 

Sohn, C., & Yeom, H. (2008). Effects of Nutrition Service Improvement Activities for 

Reducing Plate. 13(5), 674–681. 

Sonnino, R., & McWilliam, S. (2011). Food waste, catering practices and public 

procurement: A case study of hospital food systems in Wales. Food Policy, 36(6), 

823–829. https://doi.org/10.1016/j.foodpol.2011.09.003 

Sorensen, J., Holm, L., Frøst, M. B., & Kondrup, J. (2012). Food for patients at 

nutritional risk: A model of food sensory quality to promote intake. Clinical 

Nutrition, 31(5), 637–646. https://doi.org/10.1016/j.clnu.2012.01.004 

Spence, C. (2017). Hospital food. 1–14. https://doi.org/10.1186/s13411-017-0055-y 

Spence, C. (2018). Background colour & its impact on food perception & behaviour. 

Food Quality and Preference, 68(February), 156–166. 

https://doi.org/10.1016/j.foodqual.2018.02.012 

Spence, C., Piqueras-fiszman, B., Michel, C., & Deroy, O. (2014). Plating manifesto ( II 

): the art and science of plating. Ii, 1–12. 

Sriram, K., Sulo, S., Vanderbosch, G., Partridge, J., Feldstein, J., Hegazi, R. A., & 

Summerfelt, W. T. (2017). A comprehensive nutrition-focused quality 

improvement program reduces 30-day readmissions and length of stay in 
hospitalized patients. Journal of Parenteral and Enteral Nutrition, 41(3), 384–391. 

https://doi.org/10.1177/0148607116681468 

States, U. (2016). Of Waste and Waists: The Effect of Plate Material on Food 

Consumption and Waste. 1(1). 

Stewart, P. C., & Goss, E. (2013). Plate shape and colour interact to influence taste and 

quality judgments. Flavour, 2(1), 27. https://doi.org/10.1186/2044-7248-2-27 

Stratton, R. J., Hébuterne, X., & Elia, M. (2013). A systematic review and meta-analysis 

of the impact of oral nutritional supplements on hospital readmissions. Ageing 

Research Reviews, 12(4), 884–897. https://doi.org/10.1016/j.arr.2013.07.002 



© C
OPYRIG

HT U
PM

139 

Strotmann, C., Friedrich, S., Kreyenschmidt, J., Teitscheid, P., & Ritter, G. (2017). 

Comparing food provided and wasted before and after implementing measures 

against food waste in three healthcare food service facilities. Sustainability 

(Switzerland), 9(8). https://doi.org/10.3390/su9081409 

Tamby Chik, C., Bachok, S., Mohi, Z., Tamby Chik, C., Adilah Zulkiply, N., & Mohd 

Shahril, A. (2019). HOSPITALITY View project Interactive Knowledge 

Experience: Encouraging Student Using Quick Response Code In Higher Learning 

Institution In Malaysia View project Plate Waste in Public Hospitals Foodservice 

Management in Selangor, Malaysia. Malaysia Article in Indian Journal of Science 

and Technology, 11(36). https://doi.org/10.17485/ijst/2018/v11i36 

Tassone, E. C., Tovey, J. A., Paciepnik, J. E., Keeton, I. M., Khoo, A. Y., Van 
Veenendaal, N. G., & Porter, J. (2015). Should we implement mealtime assistance 

in the hospital setting? A systematic literature review with meta-analyses. Journal 

of Clinical Nursing, 24(19–20), 2710–2721. https://doi.org/10.1111/jocn.12913 

Teigen, L. M., Kuchnia, A. J., Nagel, E. M., Price, K. L., Hurt, R. T., & Earthman, C. P. 

(2018). Diagnosing clinical malnutrition: Perspectives from the past and 

implications for the future. Clinical Nutrition ESPEN, 26, 13–20. 

https://doi.org/10.1016/j.clnesp.2018.05.006 

Thibault, R., Abbasoglu, O., Ioannou, E., Meija, L., Ottens-oussoren, K., Pichard, C., 

Rothenberg, E., Rubin, D., Vaillant, M., Bischoff, S. C., & Siljam, U. (2021). 

ESPEN Guideline ESPEN guideline on hospital nutrition. 40. 

https://doi.org/10.1016/j.clnu.2021.09.039 

Thibault, R., Chikhi, M., Clerc, A., Darmon, P., Chopard, P., Genton, L., Kossovsky, M. 

P., & Pichard, C. (2011). Assessment of food intake in hospitalised patients : A 10-

year comparative study of a prospective hospital survey q. Clinical Nutrition, 

30(3), 289–296. https://doi.org/10.1016/j.clnu.2010.10.002 

Towards sustainable food services in hospitals Expanding the concept of “plate waste” 

to “tray waste”.pdf. (n.d.). 

Tu, Y., Yang, Z. H. I., & Ma, C. (2016). THE TASTE OF PLATE : HOW THE 

SPICINESS OF FOOD IS AFFECTED BY THE COLOR OF THE PLATE USED 

TO SERVE IT. 1, 50–60. https://doi.org/10.1111/joss.12190 

Tulloch, H., Cook, S., Nasser, R., Guo, G., & Clay, A. (2019). Food service workers: 

Reliable assessors of food intake in hospitalized patients. Canadian Journal of 

Dietetic Practice and Research, 80(1), 30–33. https://doi.org/10.3148/cjdpr-2018-
028 

Valero Díaz, A., & Caracuel García, Á. (2013). Evaluation of factors affecting plate 

waste of inpatients in different healthcare settings. Nutricion Hospitalaria, 28(2), 

419–427. https://doi.org/10.3305/nh.2013.28.2.6262 

Van Bokhorst-De Van Der Schueren, M. A. E., Roosemalen, M. M., Weijs, P. J. M., & 

Langius, J. A. E. (2012). High waste contributes to low food intake in hospitalized 

patients. Nutrition in Clinical Practice, 27(2), 274–280. 

https://doi.org/10.1177/0884533611433602 

Van Ittersum, K., & Wansink, B. (2012). Plate Size and Color Suggestibility: The 

Delboeuf Illusion’s Bias on Serving and Eating Behavior. Journal of Consumer 

Research, 39(2), 215–228. https://doi.org/10.1086/662615 



© C
OPYRIG

HT U
PM

140 

Velasco, C., Woods, A. T., Deroy, O., & Spence, C. (2015). Hedonic mediation of the 

crossmodal correspondence between taste and shape. Food Quality and 

Preference, 41, 151–158. https://doi.org/10.1016/j.foodqual.2014.11.010 

Velasco, C., Woods, A. T., Petit, O., Cheok, A. D., & Spence, C. (2016). Crossmodal 

correspondences between taste and shape, and their implications for product 

packaging: A review. Food Quality and Preference, 52, 17–26. 

https://doi.org/10.1016/j.foodqual.2016.03.005 

Volkert, D., Kiesswetter, E., Cederholm, T., Donini, L. M., Eglseer, D., Norman, K., 

Schneider, S. M., Ströbele-Benschop, N., Torbahn, G., Wirth, R., & Visser, M. 

(2019). Development of a Model on Determinants of Malnutrition in Aged 

Persons: A MaNuEL Project. Gerontology and Geriatric Medicine, 5, 
233372141985843. https://doi.org/10.1177/2333721419858438 

Wadhera, D., & Capaldi-Phillips, E. D. (2014). A review of visual cues associated with 

food on food acceptance and consumption. In Eating Behaviors (Vol. 15, Issue 1). 

Elsevier B.V. https://doi.org/10.1016/j.eatbeh.2013.11.003 

Wang, T., & Shen, J. (2018). ( SNAQ ) IN APPETITE ASSESSMENT IN ELDER 

PATIENTS WITH LIVER CIRRHOSIS. 22(8), 911–915. 

Weekes, C. E. (2008). The effect of protected mealtimes on meal interruptions, feeding 

assistance, energy and protein intake and plate waste. Proceedings of the Nutrition 

Society, 67(OCE3), 2021. https://doi.org/10.1017/s0029665108007519 

Williams, P., & Walton, K. (2011). Plate waste in hospitals and strategies for change. E-

SPEN, 6(6), e235–e241. https://doi.org/10.1016/j.eclnm.2011.09.006 

Williamson, D. A., Allen, H. R., Martin, P. D., Alfonso, A., Gerald, B., & Hunt, A. 

(2004). Digital photography: A new method for estimating food intake in cafeteria 

settings. Eating and Weight Disorders, 9(1), 24–28. 

https://doi.org/10.1007/BF03325041 

Williamson, Donald A, Raymond Allen, ; H, Pamela, ;, Martin, D., Alfonso, A. J., 

Gerald, B., & Hunt, A. (2003). Continuing Education Questionnaire, page 1255 

Meets learning need codes 1020, 3010, and 3040. J Am Diet Assoc, 103, 1139–

1145. https://doi.org/10.1053/jada.2003.50567 

Wilson, M. G., Thomas, D. R., Rubenstein, L. Z., Chibnall, J. T., Anderson, S., Baxi, A., 

Diebold, M. R., & Morley, J. E. (2005). Appetite assessment : simple appetite 

questionnaire predicts weight loss in community-dwelling adults and nursing home 

residents 1 – 3. 1074–1081. 

Winzer, E. (2018). Using digital photography in a clinical setting : a valid , accurate , 

and applicable method to assess food intake. https://doi.org/10.1038/s41430-018-

0126-x 

Young, A., Allia, A., Jolliffe, L., de Jersey, S., Mudge, A., McRae, P., & Banks, M. 

(2016). Assisted or Protected Mealtimes? Exploring the impact of hospital 

mealtime practices on meal intake. Journal of Advanced Nursing, 72(7), 1616–

1625. https://doi.org/10.1111/jan.12940 

Z. STANGA, N., & Y. ZURFLU H, M. ROSELLI, A. B. STERCHI, B. TANNER,  z G. 

K. (2003). Hospital food : a survey of patients ’ perceptions. 23, 241–246. 

https://doi.org/10.1016/S0261-5614(02)00205-4 



© C
OPYRIG

HT U
PM

141 

Zaid, Z. A., Lim, V., Chiann, C., & Jamhuri, N. (2019). Plate Wastage Among 

Hospitalized Cancer Patients. 15(April), 84–89. 

Zhang, W., Wang, C., & Wan, X. (2022). Influence of container color on food ratings 

and choices: Evidence from a desktop VR study. Food Quality and Preference, 

96(July 2021), 104448. https://doi.org/10.1016/j.foodqual.2021.104448 

Zhao, H., An, J., Spence, C., & Wan, X. (2018). Influence of the color and size of the 

plate on the subjective ratings of, taste expectations concerning, and willingness-

to-pay for, Asian noodles. Journal of Sensory Studies, 33(5), 1–10. 

https://doi.org/10.1111/joss.12443 

Zubiaga, T., Ruíz-Tovar, J., Aguilar, M., García, A., Calpena, R., & Durán, M. (2016). 

Nutrición Hospitalaria Trabajo Original. Nutr Hosp, 33(4), 832–837. 

 

  




